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SSME FMEA/GIL

REDUNDANGY SCREEN
Compgnent Group: Fusl Turbopumps Praparad: 0. Early
CIE flem: f200-32 Approvad: T. Hguyan
Compaonent: High Prassure Fuel Turbopump Apprival Dade; 42119
Fail Mumnber: REQBT 501 Change #: *
Failure Madea: Fual leakaga paet ik- off zeal, Directiva #: CCED ME3-DM-3206
Pape: {afd
Crillealivy
Phase Failura ! Eltact Descriplion Hezard Referer
F Fuel flow imto lurbine and through the MEC and nozzke  Possible apen air frefdetonation Loss of vehice, f
41 ME-A1P
Redundancy Soreens: SIMGLE POINT FRILLRE, MiA
c Fuel flow into turbing and Ihreugh the MCGE and nozzle, Cpen air firsdetanaiion if on launch g, Loss of vehicke 1
41 ME-A14

Redundency Screens: SIMGLE POINT FAILURE: WA,
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SSME FMEA/CIL

DESIGN
Componert Group: Fuel Turbgpumps Preparad: D. Early
CIL lam: BI00.-22 Approvead: T, Nguyen
Component: High Pressure Fuel Turbopump Approval Chate: 412489
Part Mumbier: RSA07501 Change &: 1
Failure Mode: Fuel leakage paet - off sezl. Dirertivo & CCHO MERD{-5205
Paga: 1ol 7
Design ! Cocoment Rafsranpe

FAILURE CAUSE:  A; Contamiration. —

B: Pamaged seallng turfaces an Ifl-off seal or shaft

C: Binding within IHe-afl seal.

E: Damage due Lo falure to lift of.

THE LIPT-OFF SEAL 1} 15 ASSEMBLED AND HANDLED FRIOR TO ASSEMEI ¥ INTO THE TURBOPUMP ViTH CLEAM LINT-FREE GLOVES (2). ALL PARTS ARE GLEANED AMD HAADLED
PER THE REQUIREMENTS OF FTHE CLEANLINESS SPECIFICATION (3). PRIOR TO TURBOPUMP ASSEMELY, (HE SEAL IS PACKAGED IN A SEALED AGLAR BAG WHICH I3 PURGED WiTH
CLaan, DRY CASEQUS NITROGEN THE ACLAR RAG IS THEN OVER-BAGGED AND SEALED WATHIN A POLYETHYLENE BAG. THE FROPELLANT FILTER AT THE EXTERNAL TANK
FREGLUDES LARGE CONTAMINANTS FROM ENTERING THE FUEL STREAM (4],

THE LIFT-DFF SEAL (5) {3 & SFRING LOACED, FRESSURE 80 [WATED, FACE RIDING, CARFCN NOSED SEAL THE SEAL HCLUEING AMD PISTON RING ARE MAMUFACTURED UTILIZING
AN L-2BE CRES HAR (8). A-22E CRES WAS BELECTED FOR TS COMPRESSIVE STREMNGTH, RESISTANGE TO HIG H-PRESSURE HYDROGEN DEGRADATION, AMD CRYJZEM|

MECHAN CAL FROFERTIES. THE kA [ERIAL 15 SOLUTION TREATED AND AGE-HARDEMED THE SEAL PREVENTS HYRRQGEN LEAKAGE INTC THE TURBIME DURING PRESTART AMD
PROPELLANT DUMP. THE TURBOPUMF |5 ASSEMBLED WITH A FRELGAD O THE SEAL NOSE WHIGH KATES WITH THE OUTER DIAMETER LIP OF THE THIRD-STAGE 5LEEVE {"n THE
SEAL NOSE 15 MANUFACTURED UTILIZING FSNM CARBON, WHICH WAS SELECTED FOR TS SURFAGE VELDCITY WEAR CHARACTERIZTICS i6). THE FISTON RING IS DESIGNED T
PROVIDE AR IMTERMCRCHCE FIT WITH THE OUTSIDE DIAMETER OF THE CARBON RING. HT424 EPOXY RESIN IS UTILIFED T BOMD THE CARACH RIKG M THE FISTON, THE MATING
LIF OF THE THIRD-STAGFE SLEEVE IS HARD-CHROME-PLATED AMD FOLISHED T< FROVIDE A S300TH SEAL NG SURFACE. B80TH THE SLEEVE MATING SURFACGE AND THE LIFTOFF
SEAL NOGE ARE REQUIRED TO BE FLAT WITHIN 3 HELIUW LIGHTEBANES, THE SEAL PRELOAR 1S SUPPLIED BY 55 MAIN SPRINGE MANUFACTURED LITILIZING 302 CRES WIRE €],

THIZ MATERIAL WAS SELECTED FOR TS MODULUS OF ELASTICITY AND DUGTILITY AT CRYOGENIC TEMPERATURES, AMD 115 FRDPERTIES ARE NOT DEGRADED 1N A HYDROGEN
ENV IRCMACHT [5)

DURING START, A PRESSURE UNBALANCE DEWELOPS ACRASS THE SEAL TO OFFSET THE SPRING LOAD AND FETRACT TI IE FEAL ALLOUING HY DROGEN COOLSNT TO ENTER THE
TURBINE, MAIMSTAGE PRESSURE IS APPROXIMATELY 20 TIMES GREATER THAN THE FORGE REQUIKED T OREN THE SEAL. THE SEAL REMAING OPEN UNTIL THE PRESSURE
DECAYS DURING ENGINE SHUTDOWWN. THE SEAI RETRACTION IS ACCOMMODATED BY AN INTERNAL CAVITY, WHICH I5 VENTED TO ATMOSPHERIC PHESSURE BY AN EXTERMAL
DHLAN LINE. THE CAVITY DRAIN LINE 15 ELECTRO-CISCHARGE MAGHINED THROLAGH IHE SEAL HOUSING, ELIMINATING THE NEED FOR PLUG WELDE AND MATES WITH 4 PASSAGE
AT THFE MAIN HCUSING |B) INTFRFACE. THE SEAL AT THIS LOCATION IS PROVIDED BY A PRESSURE-ASSISTED "DOUGHNUT STATIC SEAL (2], YWHICH SE4TS IN A GERODVE IN THE
SCAL HOWUSING FLANGE. THE SEAL 15 MARUFAC TURED UTILIZING SILVER-FLATED A.-306 CRES BAR [B). A-286WWAS SELECTED FOR |TS COMPRESSIVE STREMGTH. RESISTANCE TO
HIGH-PREFSSLIRE HYORDKGEN DEGRADATION AND ITS MECHANICAL FROPERTIES AT CRYQGEMIC TEMPERATL RES. THE MATERIAL |5 SOLUTION TREATED AND AGE-HARDENED.
THE SILVER PLATING PERMITS COMFORMANCE OF THE SESL TOMINOR IRREGLILARITIES IN THE MATING SURFACES. AWIRE RETAINER (10} MANUFACTURED UTILIZING 302 CH EZ
HOLDRS THE "DIUGHNLUT" SEAL IN THE RECESS OF THE LIFT-OFF SEAL TO PREVENT DNSLODGEMENT DURING HANCLING AMD INSTALLATION. THE BOLT PATTERM OF THE LIFT-0OrF
SEAL AND MAIN HOUSING ARE NON-57VMMETRICAL TO ASSURE PROPER ALIGNRMENT OF THE CRAIN LINE FABSAGES, DESIGN ANALYSIS SHOWS THAT WITH THE WORST
COMEINATICH OF TOLERANCES, ADEQUATE SEAL COMPRES 5 HON WOLILO BE MAINTAINED OVER THE FULL RANGE OF POSSIBLE DEFLECT!IONS. CEAIM LINE PRESSIURE AND
TEMFERATURE ARE MONITORED OH ALL GREEN RUNS, WHICH WOLLD INDICATE AHY HOT-GAS LEAKADE FAET THIE SEAL, THE STATIC SEALIS A NON-SFRIALIZED PAST WHICH |2
HOT TIME HISTORY TRACKED BUT HAS INFINITE ALLOWABLE LIFE [11). THE INTERNAL CAYTY |8 FORMED BY STEPPED DIAMETERS OM THE SEAL PISTOH AND MATING DK ETERS
NN THE SEAL HOUSING. THE TWW0 BPRING-LOADED INTERMAL SEALS PROVIDE SEALING BETWEEN THE HIGH-PRESSURE HYDROGEN AND THE CAYITY OURING OEERATION, THE
SEALE ARE MANUFACTURED UTILIZING VESFEL 5F-211 VeHICHWAS SFLECTED FOR ITS SEALING AND LUERIGATING CrHARACTERISTICS {6, THE SEALS ARE BOTTOMED AGAINET
THE HOUSING UTILIZING WEDGE RIMGE MAMUEACTURED UTILIZING 303 CRES BAR. THE WEDGE FING PRELOAD 15 SUPRLIED BY 35 SPRINGS MANUFACTURED UTILIZING 202 CRES
WAHE THE PUMP EMND SPRINGS ARE BOTTOMED AGAINST 4 302 CRES PLATE WHICH 15 SECURCT BY A MATING GROCAE IN THE HOUSING, THE TURBINE-END SEAL SPRINGS ARE
BOTTOMED AGANST AN A-288 CRES FLATE, WHICH |5 SECURED TO THE HOUSING UTILIZING TWELYE 200 SERIES CRES SCREWS  A-285 AND THE M0 SERIES CRES ALLOYS WERE
SELECTED FOR THE SAME CHARACTERISTICS MSCUSSED ABCVE. THE SCREWS ARE STAKED AT THE SEAL ASSEMELY TO FREVENT ROTATHON. ASSEMBLY PEOCEDURES FOR
LQGKING DEYICES ENSURE DEFECT-FREE INSTALLATICN [12) MOWEMENT OF THE SEAL PISTOM IS GUIDER BY A BUSHING WHICH PILOTS IMA GROOYE IN THE SEAL HOUSING.
THE BUSHING 15 MANUFACTURED UTILIZING VESPEL SP-211, WHICH Va5 SELECTED FOR TS LUBRICATING CHARACTERISTICS (6], THE PASTON DIAMETERS WM ICH MATE WiTH THE
YESPEL SEALS AND THE BEUSHING ARE CHROME PLATED 70 PROVICE & SMOOTH SLIDING SURTACE, THE CAVITY DRAIM LINE 15 57E0 TO ACCOMMODATE THE PREDICTED
LEAKAGE WHICH YWOULD RESULT FROM ONE SECONGARY SEAL KIS SIMG

THE LIFT OFF SEAL HOUSING 15 SECURED TD THE MAIN HOUSING RY 12 BOLTS (13} AND CUPWASHERSE (14}, WHICH ALSC ATTAZH THE TURBINE HUE LABYRINIH SEAL [13) AND

E__N



g5 -8

Component Groug, Fuel Turbopurnpa Preparad: D Enrly

GIL Item: B204).22 Approved: T.Nguyen

Companent: High Pressure Fuel Turbopong Approval Dale: 21194

Fart Humbar: REOOTHDT Change #: 1

Faiture Made: Fual Iaakage past lifl- off zeal. Qirectve & CCHD ME3-0M-5206
Pape: 2of 2

Desgn § Docement Reference

THE SECCND-STAGE AFT PLATFORM SEAL (16 THE LIFT-OFF SEAL HOUSING OUTSIOE DIAMAETER AND BAIN HOUSING IHSIDE CRMETER ARE CLOSELY TOLERANCED TO ASSLURE
ACCURATE PILOTING OF THE SEAL STACH AND MINIMIZE THE EFFECT OF HOUSING DEFLECTIONS N THE SEAL INTERMAL CLEARANCES, SROCWES IN THE MAIN HOUSING AN
TURBINE LARYRINTH SEAL FILOT THE STATHC SEALS [17} AT THESE LOCATIONS, AMAI YSI5 REVEALS THAT THE LIFTSOFF SEAL DESIZEMN ALK WITH GPERATING CLEARANCES
PRECLLCE A COMPLETE LIFT-OFF EEAL CLOSURE M6}

THE LIFT-OFF 5TAL FUNCTIONAL QPERATION WA S DEMONSTRATED BY DESIGN VERIFICATION TESTS (18).

(3] ROC1323% (2] RLOCEOY. {3 ALIDOIMC (4) 1CD 1M1S0CD; (50 RLOM9E30, (6) RES-B580.10. (7)) AS00TA11-007, RIMO7SAL; [A) REAOZSTT, RS00T568; (B RES1116: (10) ROQ102M,
{9 ALOOESY CPIZORNODZE; (123 RLOQ2E, (13) RS0OFEES, {14 RSOOP523; (15) REDOISE3; {16) RACOT5AY; (17) RE1621, RD2S 13015 118) L SSME-DB0G; (19 RS5-404-11

FRILURE CALISE: O: Leakaye pastsiatic sesl a ift-off seal ks howsng interface.

A PRESSURE-ASSISTED STATIC SESL (1318 FILOTED |M A SEAL GROOVE IN THE TURBOPUMP HOUSING 12} BETVWEEM THE HOUSING AND LEFT-OFF SEAL FLANGE (31 T PREVENT
HYORCHSEN LEARING INTO THE TURBINE AND THE COCILANT LINER, CIRGUIT. THE SEAL |5 MANUFACTLRED UTILZING INCONEL 712 AND IS SILVER PLATER VATH AN UNDERCOAT 0F
GOLD, THE IKCOMEL 718 PROVIDES STREKGTH AND DUCTILITY M THE CRYDQGENIC EMVIROMMENT (4}, THE MATERML iS5 SOLUTION TREATEL 5ND AGE-HARDENED. THE GALD
UNLERGOAT FROTECTS THE (NCCNEL M8 FROK HYDROGEN EMVIRONMENT EMEBRITTLEMENT (4). THE EILVER FLATING PERKITS CONFQRMANECE OF THE SEAL T MINGR
IRREGULARITES IN THE MATING SURFACE, A RHODIUM OVERCOAT PROVIDES LUBRICATICH. DESIGH AMALYSIS SHOWS THAT WITH THE WORST COMAIMATION OF DEZRIHN
TOERANCES, SEAL COPMPRESEION WOLULD BE MAINTAINED OWER THE FULL RANGE OF POSSIELE DEFLECTIONS. '

(17 FDZGET-3IME () RS007STT, RSO0PSEE (3 RODIO230: (4] RES-A5EQ-10
FALURE CAUSE: ALL CAUSES

THE HIGH AND LA CYCLE FATIGUE LIFE FOR THE LIFT-OFF SEAL, AND THE LIFT-OFF SEAL TO MAIN HOUSING STATIC SEAL MEET CEI REQUIREMENTS 11}, THE MINIMUR FACTORS
U SAFETY FOR THESE PARTS MEET CEI REQUIREMENTS (2] THE LIFT-OFF SEAL ASSEMBLY PARENT MATERIALS WERE CLEARED FOR FRACTURE MECHANITSMNIE FLAW
GROWTH SINCE T CONTAING MO T RACTURE CRITICAL PARTS (3], REUSE OF PARTS DURING SVERHAUL 15 CONTROLLED BY THE REQUIREMENTS OIF THE CWERHAUL
SPECIFICATION (4.

(*] RLDNEAD, CANIOROCCIE: (1) REE-B5dS-16, CPAZORO00IBE; 3) HASA TASK 197 (4| RLONS2E
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SSME FMEA/CIL
INSPEGTION AND TEST

Compeonent Group: Fuel Turbopumps Frapared: 0. Ezry

CIL Item: BX00.22 Approved: T. Nquyen

Carmpenent: Higt: Presaure Fuel Twkapump Appraval Date: a/21,09

Part Humbar- REAIT51 Change # 1

Failure Mode: Fie| leskage pasLlift- ol saal Diractive §: CCBD MEY-f1-5205
Fage: 1of 4

Failure Caugzas

Sigrificant Characheristics

Insperd onig) § Tesg)

Cocurmenl Retarence

& B, CE

LIFT-0FF SEAL &25FEMALY
TIIRD 3TAGE SLEEVE

MATERMAL INTEGRITY

HEAT TREAT

SPRIMG INTEGRITY

MATERIAL INTEGRITY 18 VERIFIED PER DRAVIMNG LMD SPECIEICATION RECUIREMEMTS,

ECM RECAST REMOVED FER DRANING AND SPECIFICATION REQUIREMENTS.

EFCXEY INTEGRITY, CURE, AND 800 THICKNE 35 sRE VERIFIED PER ORAWING RECLNREMENTS.

SLEEVE HEAT TREAT IS vERIFIED PER SPECIFICATION RFQUIREMENTS.

SPRING CHARACTERISTICS ARE YERIFIED FER CRAVYNG RFUIREMENTS.

THE TEWSILE 3TRENSTH 15 VERIFIED PER DRAVING REQLIREMENTS.

ROCAS33
RSO0 584

RO014220

RBO130-115
REC130-090
RECAT0-157

RIOM1973G
RAY103-D01

ROQ16230
RAT1 05005

RA0G1 1020

R 19230
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Ciotnpunent Sroup: Fuel Turbapum ps Preparad: . Early
GIL lkem: B2a0-22 Approved: T. Mguyen
Compenant. Hinh Pressure Fuel Turbapump Approyval Date: HE1o8
Fart Number: RSHTSM Change #: 1
Failure Mode: Fuel eabaga past lift- off saal. [Hrectve #: CLE0D ME3-01-5208
Pana: 2od 4

Failurs Cavses Signibcant Cheraclenishcs Inspection(s} ! Test{s) Docurment Relerence

ABCE CPRIMNG INTECRITY TIIE TENSILE STRENGTH I5 YERIFIED PER DRAWI NG REGUIREMENTS.

WELD INTEGRITY

SURFALCF FriisH

3PRING CLORFR ENDS ARE GROUKD SUARE AND DEEURRED PER DRAWING REQUIRELENTS

ALL WELDS ARE INSFECTED TO HRAWING AND SPECIFICATION REQUIREMENTS PER WELD
CLASS INSPCCTIONS INCLUDE: VISUAL, DIWENSIONAL PENETRANT, RADICGRARHIC,
ULTRAZONIC, AND FILLER MATER[AL, &3 APPLICARLE.

THE ZEAL CHROWE PLATING IS VERIMED PER SPECIFICATION RE QUIREME NTG.

THE SLEEVE CHROME Ai ATING 1S VERIFIEDR PER SPECIFICATICN REQUIREMENTS.

THE SLEZVE FLATHESS 15 WERIFIZO FER DRAVING PECUIREMENTE.

THE CARBON NOSE FLATHNESS |5 VERIFIED PER DRAYWING REQUIREMENTS.

ROGTE230

RL10011

RACEOTE4
RADT15-116
RAM15005
Fodv1 115-001
RAD145-127

RAEDON7

R50OFRE

ROOAA230
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T A
CIL Ity
Coimponent:

Part Humber:
Failurs Mode:

I Ul bdFhop b ps

B209-22

High Pressure Fuel Turbopump
R5007501

Fuel leakapa past ift- off ssal.

Prepared:
Approved:

Approval Date:

Change #:
Cirective &;

Paga:

. Early

T. Nguyen

4121/99

1

CCBD MEA-01-6208

3af 4

Faiturg Causes

Signlcan Cheracianshcs

Ir sparction (1) J Tastis)

Decament Rafarence

A BCE

=URFACE FIMISH

CLEMYLINESS OF
COMFDMENTS

AESEMBLY INTEGRITY

THE SLEEVE SURFAGE FINISH IS5 INSFECTED PER DRAVHNG REQUREMENTS.

MHE CARBOMN NOSE SURFACE FINISHIS INSPECTED PER DRAWVANG REQUIREMENTS,

CCMPONENTS ARE WERIFIED CLEANED PER SPECIFICATION REQU IREMEKTS,

THE FOLLOWING ASCEPTAMCE TESTS ARE PERFORMED PER DRANNG AND SPECIFICATHIN
REQUIREMENTS:

- AMRIEMT AMD CRYOQGONIG LOAD DEFLECT|ON,

- NOSE LEAK CHECK.

- SECONLCARY SEAL | FAK BHETCK

- SEAL ACTUATICN AMND RESEAT CHECHK.

ASZEMELY QF THE L/IFT GFF SEAL IS VERIFIED PER SPECIFICATION AECLUHREMENT S

SCREW STAKING IS VERIFIED PER DEAWING AND SPECIFICATION REQUIREMENTS,

LIFT-CFF SEA. ACTUATION IS VERIFIED DURING (N-HOUSING EALSNGE PER SPECIFICATION
REQLIREMENT 5

RE0LOT584

ROC1a230

RL10001

RO019230
FLO0S05
RLEQES
RLO 506

RLOD2GT

019233
RA1618-005

Rl anasz
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Comnpanent Group; Fuel Turbo puir ps P repared: C. Early
CIL Ttem: B0p-22 Approved: T. Hguysan
Componcmni: High Pressure Fuol Turbspump Approval Data: 4121189
Parl Number: Fes00 s Change 3: 1
Failure Mode: Fuel lzakage pagt 1Ife- o ceal. Utiractve A CLBD ME3-01-5206
Fage: 4af 4
Fa.lure Causas Significant Lharacter stics Inspectian(s) ¢ Teslia) Decumenl Rafeencs
& BLCE ASSEMBLY INTEGRITY LIFT-OFF SEAL ACTUATION |5 VERIFIFQ DURING IM-HOUSING BALANCE PER SPECIFICATION RLODAS2
RCCUIREMENT S
0 L5TATIC SEAL RO251-2v 5 i
HOIS NG : ES007SE8
MATERML INTEGRITY MATERIAL INTEGRITY 15 YERIFIED PER DREWING REOLIRFIMFMTS.
THE SEAL 15 PENETRANT INSPECTED FER SPECINICATION REQLIREMENTS. RA115-116
HEAT TREAT SEML HEAT TREAT 153 WERIFIED PER SHECIFICATIQN REQUIREMENTS. RADGT §-020
SURFALCE FINISH SEAL EILVER AND GOLD PLATIMG ARE VERIFIED PER SPECIFMSATION RECUIREMENTS. RA1GI3-001
ASSEMBLY INTEGRITY THE SEAL. LIFT-OFF SEAL AND MAIN HOUSING SEALING SURFACES ARE INSPECTED PER RIO07:68
DRANING AND SPECIFICATION REQUIREMENTS. FROc1 B30
ROZ51.3H5
RLOCE31
AL CalUSES HFFTE RE0OTs0
CLEAMLINESS OF COMPOMENTS ARE WERIFIED CLEAMED PER SPECIFICATION REQUIREMENTE. ' Rl 1cog]
COMPONENTS
ASSEMELY INTEGRITY OFERATICINIPERFCRMARCE IS VERIFIED BY ENGINE HOT FIRE TESTING AND 2ND £ & M TESTS 0N RLOGOS0-04
INSFECTIONS RLOGCOSG05
RLODDSG-07
RLOCEK 1
THE PIIMP SUBASSEMELES ARE INSPECTED DURING OYERHAUL PER SPECIFICATION RL A0S0

RECUREMENTS INSPECTIQONS INGLUDE: vISUAL, DIMENSIONAL, PENETRANT AND REFLACEWMENT RAQ0115-11R
OF USAGE ITEME A APPLICABLE. FER OVERHALL CLASSIFIZATICIN.

TORGUE CHHECHS ARE PERFORMED FRIOR TD EACH FLIGHT. QMR 30 WA 1850 020
STATIC SEAL AND LIFT-OIFF SEAL LEAK CHECKS ARE FERFORMED AT TURRDPLIMP 85 SEMBLY RLOD3S1
FER SPECIFICATION REGUIREMENTS,
SIATIC 5EAL AND LIFT.OFF SEAL LEAK CHECK 18 PERFORNMED FRIOR TO ESCH FLIGHT. QRS0 YA1EQGL10
. DRSO W3 1BQ0 020
OMRS0 Va1800.550

OATA FROM PREVIQUS MLIGHIT £ HOT FIRE IS REVIEWED FOR PROPER TURBOPUMP L
OPERATION/PERFORMANCE. (LAST TEET) ! .

MEF S FLN 1228

Failurz H ztary Camprebens ve lmlue history data s mainizined in (ke Froblem Repning database (PRAMSIPRACA
Refergnce; MAZA |elbe- 5452 1/58308 and Rrchetdyne lebe- BARCDITCY
Jaeralionna Use: Mot Applicable.
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.
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LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i
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Comnporen] Gidup: Fugl Turbopumps Prepare d: D, Early
CIL tern: B200 Approved: T. Nouyen
Compenenl; High Fressure Fuel Turtepump Approval Data: 4r21/89
Pad Numbar RE007501 Changs & 2
Crructive 0; CCHO MEI11-530%
Page; aol 3
GCritlcal dnilial

Fopt  Flaw Size Mot
Sige Npt  Uelectable

Component Basic Part Mumber ¥ield Mumber Weld Type  Clazs Access HODF o LCF Comrwats
HOUSIMG F3007 568 407.434 GTAW 1l x

HCUSING RS007 REH 405449 GTRN I X

HOLSING RSDOTESE 4548 HOPT) GTAW Ir

HOLSING RECQOTEGE 450 (OPT)y  EBPw Il F

HOUSING RELOTSGE 454 GTAN fl B

HOUSING RSCOTEEE 37 IOPT) GTAWY fl

ROTOR BEAL ASA07534 1 EBwY I

SEA. AGAN7HI2 5 EBwY 1] X



